Anti-catabolic effect of OP-1 in chronically compressed intervertebral discs.
Experimental animal models of disc degeneration have been used to assess the biomechanical behavior, biochemical composition, and biological changes in the intervertebral discs. The objective of our study was to evaluate the anabolic and anti-catabolic effects of intradiscal injection of Osteogenic Protein-1 (OP-1) by histology and immunohistochemistry in disc degeneration model. Thirty-four rats were divided into five groups: intact control; sham control; compressed nucleus pulposus (NP) injected with saline; and two OP-1 groups: COP-1 group (compression was continued after intradiscal OP-1 injection) and ROP-1 group (compression was released at the time of OP-1 injection). Anabolic and anti-catabolic effects of OP-1 were evaluated by histology and immunohistochemistry with the following antibodies: anti-pro- and anti-mature OP-1, anti-MMP-13, anti-aggrecanase, anti-substance P, anti-tumor necrosis factor-alpha (TNF-alpha), and anti-interleukin-1beta (IL-1beta). The OP-1 injection to the degenerative disc stimulated an anabolic response characterized by the restoration of the normal morphology of the disc, increased Safranin O staining in the NP, extention of the extracellular matrix, and stimulation of endogenous OP-1 synthesis in the NP, annulus fibrosis (AF), and end-plate. The anti-catabolic effect of OP-1 was documented by reduced immunostaining for aggrecanase, MMP-13, substance P, TNF-alpha, and IL-1beta. This study confirmed the anti-catabolic activity of OP-1 as demonstrated previously in human articular cartilage and provided critical evidence for the potential of OP-1 therapy in the treatment of disc degeneration. Because substance P is a neuropeptide linked with inflammation and pain, a reduction in the level of this protein may support our previously reported results on the effect of OP-1 on pain-related behavior.